108   Immunophysiology: the immune response

corrcvSponding antigen can usually be de-
monstrated in vitro (see below): it can cross the
human placenta and in this way passive im-
munity is transferred from mother to child.
The four sub-classes of IgCJ (1 4) differ some-
what in their properties, e.g. capacity to acti-
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Fig. 5.4 Electron micrograph of part of the cyto-
plasm of a plasma cell, showing the abundant rough
endoplasmic reticulum. Part of a mitochondrion is
also included, x 108000,

bination with antigen, which is common to all)
and this is determined by the structure of the
part of the heavy chains included in the Fc
fragment.

When immunoglobulin of a particular class
is injected into animals of another species it
acts as an antigen, and antibodies specific for
the light and for the heavy chains appear in the
serum of the injected animal. Combination of
the latter antibody with immunoglobulin in
vitro provides a simple method of demonstrat-
ing the class to which a particular immuno-
globulin belongs, for example by immune-
etectrophoresis (p. Ill),

Table 5.2 compares some of the features of
the five known immunoglobulin classes. IgG is
present in the plasma and extravascular spaces
in the largest amount. IgG antitoxins are of
importance because they combine with and
neutralise toxins, thus protecting the individual
ftop their harmful effects. There are receptors
for the Fc part of tgG antibodies on polymorphs
and qiao-ophages which facilitate adherence
phagocytosis of the corresponding aati-
The Diction of IgG aatHxxty with the
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Fig. 5*5 The structure of immunoglobulins. The
monomeric Ig molecule consists of two heavy and
two light chains (upper and Fig. 5J). IgA (middle) is
secreted as a dimer, consisting of two monomeric
units joined by J chains (heavy lines). Secretory IgA
also contains a secretory piece (not shown). Lower,
the pcntameric IgM molecule, consisting of five
monomers joined by J chains* Note that each unit
has t\vo antigen-combining sites (ACS), so that IgA
dimer has four and IgM ten* (The heavy chains of Ig
axe angulated at the so-called hinge region, so that
the unit molecule is Y-shaped: this is not shown in
Fig. 5,1)